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This	  study	  collected	  survey	  data	  from	  researchers	  that	  deposited	  phylogenetic	  data	  in	  the	  Dryad	  and	  TreeBASE	  data	  repositories	  in	  order	  to	  better	  understand	  the	  factors	  that	  most	  influence	  where	  researchers	  deposit	  their	  data.	  Respondents	  were	  asked	  to	  rank	  the	  relative	  importance	  of	  eight	  possible	  factors.	  I	  found	  that	  there	  were	  strong	  preferences	  within	  the	  larger	  sample	  of	  TreeBASE	  users,	  and	  that	  the	  rankings	  differed	  significantly	  between	  TreeBASE	  and	  Dryad	  users.	  On	  average,	  TreeBASE	  users	  ranked	  the	  specialization	  of	  the	  repository	  highest	  and	  Dryad	  users	  ranked	  as	  equally	  highest	  the	  trust	  in	  the	  persistence	  of	  the	  repository	  and	  the	  ease	  of	  the	  data	  submission	  process.	  Being	  directed	  to	  choose	  a	  repository	  by	  a	  journal	  policy	  had	  the	  greatest	  frequency	  of	  being	  ranked	  as	  the	  most	  important	  factor	  in	  both	  user	  groups,	  but	  had	  a	  bimodal	  ranking	  distribution.	  Some	  users	  reported	  depositing	  their	  data	  in	  multiple	  repositories	  and	  archiving	  their	  data	  voluntarily.	  Headings:	  Data	  repository	  Data	  archiving	  Data	  management	  Dryad	  TreeBASE	  Phylogeny	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 2 
Introduction	  	   The	  factors	  that	  affect	  where	  researchers	  deposit	  their	  data	  are	  not	  widely	  known.	  	  Yet,	  research	  institutions,	  journals,	  grant	  funders	  and	  repositories	  have	  policies	  and	  workflows	  that	  are	  intended	  to	  directly	  affect	  research	  data	  deposition.	  As	  the	  number	  of	  options	  for	  data	  repositories	  grow,	  researchers	  and	  research	  support	  organizations	  must	  weigh	  the	  different	  features	  that	  repositories	  offer	  and	  decide	  which	  ones	  to	  use	  or	  to	  promote.	  Knowing	  what	  features	  are	  of	  importance	  to	  researchers	  will	  help	  repositories	  to	  design	  more	  useful	  services	  and	  help	  research	  support	  organizations	  create	  more	  informed	  policies.	  	   In	  this	  study,	  I	  survey	  researchers	  in	  one	  discipline	  who	  have	  submitted	  data	  to	  one	  of	  two	  different	  repositories	  in	  order	  to	  understand	  what	  factors	  drove	  their	  choice.	  	  The	  structure	  of	  this	  paper	  is	  as	  follows.	  	  Firstly,	  I	  introduce	  in	  the	  problem.	  	  Secondly,	  I	  review	  the	  literature	  on	  factors	  that	  may	  be	  relevant	  for	  understanding	  user	  choice	  in	  this	  context.	  Next,	  I	  describe	  my	  guiding	  questions	  and	  approach	  followed	  by	  a	  description	  of	  the	  survey	  methodology.	  I	  then	  present	  my	  results	  and	  discuss	  their	  implications	  and,	  lastly,	  consider	  the	  limitations	  of	  this	  study	  and	  offer	  suggestions	  for	  future	  work.
 3 
Literature	  Review	  
	  	   I	  identified	  eight	  features,	  policies	  or	  practices	  that	  commonly	  differ	  between	  data	  repositories	  that	  may	  influence	  where	  researchers	  choose	  to	  deposit	  their	  data.	  In	  this	  section	  I	  examine	  findings	  within	  several	  fields	  that	  support	  and	  contextualize	  these	  factors	  and	  describe	  how	  they	  may	  apply	  to	  users	  of	  data	  repositories.	  The	  difficulty	  or	  ease	  of	  the	  data	  submission	  process	  between	  repositories	  can	  vary	  depending	  on	  submission	  workflow,	  format	  requirements,	  website	  usability,	  metadata	  requirements	  and	  the	  amount	  of	  supplementary	  information	  required	  per	  data	  deposit.	  	  In	  their	  survey	  of	  the	  usability	  of	  software	  repositories,	  Clayton	  et	  al.	  (2000)	  were	  repeatedly	  surprised	  at	  how	  difficult	  it	  was	  to	  navigate	  the	  repositories	  they	  evaluated	  and	  the	  length	  of	  time	  it	  took	  to	  complete	  tasks.	  In	  a	  survey	  of	  university	  professors	  and	  faculty,	  Jacobs	  and	  Winslow	  (2004)	  found	  that	  respondents	  felt	  overburdened	  and	  did	  not	  have	  sufficient	  time	  to	  complete	  all	  of	  the	  tasks	  they	  were	  responsible	  for,	  particularly	  if	  they	  had	  children.	  Consequently,	  the	  ease	  of	  the	  data	  submission	  process	  may	  be	  an	  important	  feature	  for	  researchers	  when	  choosing	  a	  repository.	  	   That	  said,	  there	  might	  be	  a	  tradeoff	  between	  the	  ease	  of	  submission	  and	  the	  quality	  of	  a	  repository’s	  metadata.	  In	  their	  paper	  describing	  the	  value	  of	  metadata	  for	  ecological	  data,	  Fergraus	  et	  al	  (2005)	  argue	  for	  more	  rigorous	  and	  descriptive	  metadata	  practices	  in	  the	  ecological	  data	  community	  in	  order	  to	  increase	  the	  usability	  and	  long-­‐term	  value	  of	  collected	  data.	  	  Some	  repositories	  provide	  users	  with	  a	  sophisticated	  metadata	  deposition	  interface	  or	  employ	  a	  “curation”	  staff	  that	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enriches	  the	  user-­‐provided	  metadata.	  If	  researchers	  place	  importance	  on	  their	  data	  being	  reusable,	  they	  may	  choose	  to	  archive	  their	  data	  in	  a	  repository	  that	  has	  features	  promoting	  higher	  quality	  metadata.	  Researchers	  may	  perceive	  one	  repository	  to	  be	  more	  stable	  than	  another	  based	  on	  how	  long	  they	  have	  existed,	  their	  funding	  models	  or	  their	  participation	  in	  a	  content	  perpetuity	  system.	  In	  their	  overview	  of	  preservation	  initiatives,	  Bone	  &	  Burns	  (2011)	  present	  several	  content	  perpetuity	  systems	  that	  libraries,	  archives	  and	  repositories	  can	  use	  to	  guarantee	  the	  digital	  information	  they	  store	  will	  be	  accessible	  if	  they	  discontinue	  their	  services.	  If	  the	  persistence	  of	  the	  repository	  is	  an	  important	  factor	  to	  researchers,	  this	  could	  influence	  where	  they	  choose	  to	  deposit	  their	  data.	  	  Repositories	  may	  differ	  in	  the	  extent	  to	  which	  researchers	  receive	  scholarly	  credit	  for	  their	  contributions.	  	  In	  their	  exploration	  of	  the	  culture	  and	  practice	  of	  data	  citation	  in	  the	  sciences,	  Edmunds	  et	  al	  suggest	  that	  proper	  data	  citation,	  made	  possible	  in	  part	  by	  the	  use	  of	  persistent	  identifiers,	  will	  help	  to	  incentivize	  data	  archiving	  by	  allowing	  data	  producers	  to	  receive	  credit	  for	  their	  data.	  This	  may	  mean	  that	  repositories	  that	  assign	  persistent	  identifiers	  to	  data	  may	  be	  more	  attractive	  to	  researchers	  when	  deciding	  where	  to	  archive	  their	  data.	  	  	   In	  their	  evaluation	  of	  the	  perception	  of	  journal	  prestige,	  Catling,	  et	  al	  (2009)	  found	  that	  a	  journal’s	  impact	  factor,	  visibility	  within	  a	  discipline	  and	  the	  perceived	  difficulty	  to	  publish	  in	  that	  journal	  all	  contribute	  to	  its	  level	  of	  prestige.	  In	  a	  similar	  way,	  members	  of	  the	  data	  archiving	  community	  may	  assign	  a	  prestige	  value	  to	  data	  repositories.	  The	  awareness	  or	  use	  of	  a	  repository	  by	  a	  researcher’s	  peers	  and	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colleagues,	  or	  the	  mention	  of	  a	  repository	  in	  prominent	  journals	  related	  to	  a	  researcher’s	  discipline	  might	  contribute	  to	  these	  perceptions	  and	  should	  be	  considered	  as	  a	  factor	  that	  could	  influence	  where	  a	  researcher	  chooses	  to	  deposit	  their	  data.	  Repositories	  may	  differ	  in	  the	  extent	  to	  which	  they	  allow	  data	  submitters	  to	  retain	  licenses	  or	  copyright	  over	  data,	  or	  restrict	  public	  access	  to	  data	  for	  a	  period	  of	  time.	  In	  their	  survey	  of	  geneticists,	  Campbell	  et	  al.	  (2002)	  found	  that	  of	  those	  respondents	  who	  had	  denied	  fellow	  academics	  access	  to	  the	  data	  of	  their	  published	  article,	  53%	  did	  so	  in	  order	  to	  protect	  their	  own	  ability	  to	  publish.	  Researchers	  may	  choose	  a	  repository	  that	  allows	  them	  to	  retain	  certain	  rights	  over	  use	  of	  their	  data,	  or	  limit	  public	  access	  for	  a	  period	  of	  time	  so	  that	  they	  may	  complete	  ongoing	  work	  without	  fear	  of	  competition.	  Being	  directed	  to	  choose	  a	  repository	  by	  a	  research	  funder,	  journal	  or	  institution	  may	  be	  an	  important	  factor	  in	  deciding	  where	  to	  archive	  one’s	  data.	  A	  number	  of	  journals,	  publishers	  and	  funding	  agencies	  only	  require	  that	  researchers	  archive	  their	  data	  somewhere	  publically	  accessible.	  Some	  journals,	  publishers	  and	  funding	  agencies	  suggest	  repositories	  researchers	  could	  use,	  while	  in	  other	  cases,	  journals	  require	  that	  the	  authors’	  data	  be	  deposited	  in	  only	  the	  recommended	  repositories.	  	  For	  example,	  the	  data	  archiving	  policy	  of	  the	  American	  Naturalist	  specifies	  certain	  repositories	  for	  particular	  data	  types:	  	   “The	  American	  Naturalist	  requires	  authors	  to	  deposit	  the	  data	  associated	  with	  accepted	  papers	  in	  a	  public	  archive.	  For	  gene	  sequence	  data	  and	  phylogenetic	  trees,	  deposition	  in	  GenBank	  or	  TreeBASE,	  respectively,	  is	  required.	  There	  are	  many	  possible	  archives	  that	  may	  suit	  a	  particular	  data	  set,	  including	  the	  Dryad	  repository	  for	  ecological	  and	  evolutionary	  biology	  data	  (American	  Naturalist,	  2013).”	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  Funding	  agencies	  such	  as	  the	  National	  Science	  Foundation’s	  Directorate	  for	  Geosciences	  have	  data	  sharing	  policies	  that	  researchers	  must	  conform	  to	  in	  order	  to	  secure	  grants	  for	  their	  research	  that	  require	  the	  deposition	  of	  research	  data	  into	  particular	  repositories	  based	  on	  data	  type	  (National	  Science	  Foundation,	  2013).	  The	  specialization	  of	  the	  repository	  for	  a	  particular	  data	  type	  may	  influence	  where	  researchers	  deposit	  their	  data.	  	  Homogenous	  dataset	  allow	  for	  the	  ability	  to	  use	  tools	  that	  can	  search	  and	  manipulate	  data	  in	  ways	  that	  cannot	  be	  done	  with	  a	  heterogeneous	  dataset.	  For	  example,	  GenBank	  is	  a	  specialized	  repository	  for	  genetic	  sequence	  data	  that	  can	  accommodate	  Blast	  (Basic	  Local	  Alignment	  Search	  Tool),	  a	  popular	  bioinformatics	  program,	  which	  allows	  users	  to	  compare	  gene	  sequence	  information	  (NCBI,	  2013).	  Researcher	  may	  be	  more	  inclined	  to	  deposit	  their	  data	  into	  a	  repository	  that	  can	  accommodate	  tools	  like	  BLAST.	  	  	   While	  data	  archiving	  may	  be	  becoming	  more	  common	  in	  general,	  the	  frequency	  of	  data	  archiving	  by	  authors	  is	  affected	  by	  which	  discipline	  a	  researcher	  is	  working	  in.	  In	  her	  study	  of	  the	  factors	  associated	  with	  open	  data	  sharing,	  Piwowar	  found	  that	  among	  15	  factors	  that	  were	  associated	  with	  sharing,	  the	  discipline	  of	  the	  data	  creators	  effected	  how	  likely	  they	  were	  to	  share	  their	  data	  (Piwowar,	  2011).	  
	  
Guiding	  Questions	  &	  Approach	  	   The	  goal	  of	  this	  work	  is	  to	  identify	  what	  factors	  researchers	  perceive	  as	  most	  importance	  in	  choosing	  where	  to	  archive	  their	  data.	  	  I	  did	  this	  by	  directly	  asking	  researchers	  known	  to	  have	  deposited	  in	  one	  or	  another	  repositories	  to	  rank	  the	  potential	  factors	  identified	  above.	  	  An	  anonymous	  survey	  was	  chosen	  as	  the	  study	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methodology	  in	  order	  to	  encourage	  candid	  responses	  and	  provide	  a	  sufficient	  sample	  of	  users	  for	  quantitative	  comparisons	  between	  repositories.	  	  	  I	  restricted	  the	  survey	  population	  to	  those	  archiving	  one	  type	  of	  data,	  phylogenetic	  trees,	  in	  order	  to	  eliminate	  confounding	  variation	  that	  would	  arise	  from	  users	  depositing	  different	  types	  of	  data	  or	  having	  different	  disciplinary	  attitudes.	  	   A	  comparison	  of	  TreeBASE	  and	  Dryad	  is	  informative	  because	  these	  are	  the	  main	  repositories	  for	  phylogenetic	  data	  associated	  with	  published	  studies,	  as	  found	  by	  Stoltzfus	  et	  al.	  in	  their	  summary	  of	  the	  current	  practices	  for	  archiving	  phylogenetic	  data.	  However,	  Dryad	  and	  TreeBASE	  offer	  different	  features	  and	  services	  that	  may	  be	  important	  to	  users.	  TreeBASE	  only	  accepts	  phylogenetic	  data,	  requires	  that	  data	  to	  be	  deposited	  in	  specific	  formats	  and	  relies	  on	  the	  metadata	  provided	  by	  their	  users.	  In	  contrast,	  Dryad	  accepts	  any	  non-­‐sensitive	  scientific	  or	  medical	  data	  in	  practically	  any	  format,	  providing	  that	  the	  depositor	  follows	  general	  guidelines	  of	  reasonable	  data	  description	  and	  provides	  formats	  that	  are	  accessible	  to	  end	  users,	  and	  employs	  a	  ‘curation’	  staff	  that	  performs	  quality	  control	  and	  enhance	  user	  metadata.	  	  While	  these	  repositories	  differ	  in	  a	  number	  of	  ways,	  I	  hypothesized	  that	  Dryad	  respondents	  would	  rank	  the	  ease	  of	  the	  data	  submission	  process	  as	  a	  more	  important	  factor	  and	  that	  TreeBASE	  respondents	  would	  rank	  the	  specialization	  of	  the	  repository	  as	  a	  more	  important	  factor.	  Free-­‐text	  responses	  were	  used	  as	  a	  way	  to	  qualitatively	  assess	  users	  rankings	  and	  to	  aid	  in	  ranking	  interpretation.	  I	  asked	  users	  about	  their	  interactions	  with	  their	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institutional	  repositories	  (IR)	  so	  as	  to	  qualitatively	  measure	  if	  IRs	  affected	  users	  data	  archiving	  choices.	  	  	   	  	  
Methods	  	   The	  survey	  population	  consisted	  of	  all	  users	  that	  had	  submitted	  phylogenetic	  trees	  to	  either	  TreeBASE	  or	  Dryad	  from	  2010	  through	  2013.	  Dr.	  W.	  Piel	  (Yale	  University)	  kindly	  provided	  me	  with	  TreeBASE	  depositor	  email	  addresses.	  	  For	  Dryad,	  I	  searched	  for	  data	  packages	  using	  the	  following	  terms	  and	  subject	  refinements	  in	  multiple	  permutations:	  phylogenetic,	  Phylogenetic,	  phylogeny,	  Phylogeny,	  tree,	  Tree,	  phyla,	  Phlya,	  nexus,	  Nexus,	  taxa,	  Taxa.	  From	  these	  results,	  I	  inspected	  the	  data	  packages	  to	  verify	  that	  they	  included	  a	  phylogenetic	  tree	  and	  obtained	  the	  email	  addresses	  of	  the	  depositors.	  I	  emailed	  an	  invitation	  to	  complete	  the	  survey	  to	  each	  user,	  giving	  them	  14	  days	  to	  respond	  with	  a	  reminder	  after	  7	  days.	  	   They	  survey	  asked	  respondents	  to	  rank	  the	  importance	  of	  8	  factors	  potentially	  influencing	  where	  they	  archive	  their	  data	  (with	  1	  being	  the	  most	  important).	  See	  table	  1.	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Table	  1.	  
Full	  Description	   Shorthand	  Specialization	  of	  the	  repository	  for	  your	  data	   Specialization	  Prestige	  of	  the	  repository	   Prestige	  Ease	  of	  the	  data	  submission	  process	   Ease	  Extent	  of	  metadata	  quality	  control	  	  (by	  the	  researcher	  or	  repository	  curators)	   Metadata	  Trust	  in	  the	  persistence	  of	  the	  repository	   Trust	  	  Policies	  of	  the	  repository	  that	  promote	  scholarly	  credit	  (e.g.	  assigning	  DOIs	  for	  data	  citation)	   Credit	  	  Policies	  of	  the	  repository	  that	  limit	  reuse	  by	  others	  	  (licenses,	  embargoes)	   Limit	  Reuse	  Directed	  to	  choose	  the	  repository	  by	  your	  	  research	  funder,	  journal	  or	  institution	   Directed	  by	  Journal	  	  Respondents	  could	  also	  list	  other	  factors	  in	  a	  free-­‐text	  response.	  The	  survey	  asked	  respondents	  if	  they	  deposit	  their	  data	  in	  more	  than	  one	  repository	  and	  if	  so,	  which	  ones	  and	  under	  what	  circumstances.	  Lastly,	  the	  survey	  asked	  if	  respondents	  had	  a	  repository	  at	  their	  institution	  and	  if	  so,	  why	  they	  do	  or	  do	  not	  use	  it.	  The	  content	  of	  my	  email,	  survey	  and	  the	  nature	  of	  my	  study	  were	  approved	  by	  the	  Institutional	  Review	  Board	  at	  the	  University	  of	  North	  Carolina	  at	  Chapel	  Hill	  (IRB	  study	  13-­‐1039)	  	  	  Results	  	  
	   In	  total,	  I	  sent	  819	  surveys	  and	  received	  146	  responses	  (a	  17.8%	  response	  rate);	  651	  surveys	  went	  to	  TreeBASE	  users	  with	  109	  responding	  (16.7%);	  125	  surveys	  to	  went	  to	  Dryad	  users	  with	  31	  responding	  (24.8).	  See	  tables	  2,	  3	  and	  4.	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Table	  2.	   	  
TreeBASE	  Rankings	   1	   2	   3	   4	   5	   6	   7	   8	  
Specialization	   24	   27	   23	   15	   9	   6	   2	   3	  
Prestige	   7	   14	   14	   15	   16	   9	   10	   24	  
Ease	   14	   23	   30	   18	   11	   6	   5	   2	  
Metadata	   1	   2	   10	   20	   32	   29	   10	   5	  
Trust	   18	   22	   22	   16	   15	   9	   6	   1	  
Credit	   0	   6	   3	   14	   13	   32	   30	   11	  
Limit	  Reuse	   0	   1	   0	   6	   7	   11	   35	   49	  
Directed	  by	  Journal	   45	   14	   7	   5	   6	   7	   11	   14	  	  
Table	  3.	  	   	   	   	   	   	   	   	   	  Dryad	  Rankings	   1	   2	   3	   4	   5	   6	   7	   8	  
Specialization	   7	   2	   7	   5	   5	   1	   4	   0	  
Prestige	   1	   5	   2	   4	   4	   6	   5	   4	  
Ease	   6	   6	   8	   7	   1	   2	   1	   0	  
Metadata	   0	   0	   3	   5	   11	   6	   1	   5	  
Trust	   7	   7	   3	   5	   3	   5	   1	   0	  
Credit	   1	   5	   6	   4	   3	   2	   9	   1	  
Limit	  Reuse	   0	   1	   0	   0	   1	   7	   9	   13	  
Directed	  by	  Journal	   9	   5	   2	   1	   3	   2	   1	   8	  
	  
Table	  4.	  
Factor	   TreeBASE	  Average	   Rank	  
Dryad	  
Average	   Rank	  
Specialization	   3	   1	   3.6	   3	  
Ease	   3.3	   2	   3	   1	  
Trust	   3.4	   3.5	   3.3	   2	  
Directed	  by	  Journal	   3.4	   3.5	   4.1	   4	  
Prestige	   4.9	   5	   5	   6	  
Metadata	   5.1	   6	   5.4	   7	  
Credit	   5.8	   7	   4.6	   5	  
Limit	  Reuse	   7	   8	   7	   8	  	  	  
 11 
Using	  the	  frequencies	  of	  the	  rankings	  from	  TreeBASE,	  I	  then	  asked	  whether	  the	  frequency	  of	  rankings	  was	  significantly	  different	  to	  those	  of	  Dryad	  users.	  	  In	  order	  to	  have	  a	  valid	  test	  given	  the	  smaller	  sample	  size,	  I	  grouped	  the	  factors	  into	  four	  categories	  based	  on	  their	  rank	  in	  the	  TreeBASE	  data	  (1	  with	  2,	  3	  with	  4,	  5	  with	  6	  and	  7	  with	  8).	  	  The	  null	  hypothesis	  was	  again	  rejected	  with	  high	  confidence	  (C2	  (49,	  N	  =	  549),	  p	  =	  0.001)	  demonstrating	  that	  the	  relative	  importance	  of	  factors	  influencing	  repository	  choice	  differed	  significantly	  between	  the	  TreeBASE	  and	  Dryad	  user	  groups.	  	  	   The	  survey	  results	  show	  that	  the	  factor	  Directed	  by	  Journal	  had	  the	  greatest	  frequency	  of	  being	  ranked	  highly	  for	  both	  repository	  use	  groups,	  with	  54%	  of	  TreeBASE	  respondents	  and	  45%	  of	  Dryad	  respondents	  ranking	  it	  as	  their	  first	  or	  second	  choice	  (Table	  1).	  One	  TreeBASE	  user	  wrote:	  “Quite	  simply,	  if	  a	  journal	  wants	  data	  to	  be	  uploaded	  to	  a	  specific	  database,	  that	  is	  what	  [I]'ll	  do	  in	  order	  to	  publish	  in	  that	  journal.”	  	  Though	  the	  factor	  Directed	  by	  Journal	  ranked	  the	  highest	  above	  all	  other	  factors	  in	  frequency,	  there	  was	  a	  bimodal	  ranking	  distribution	  in	  both	  Dryad	  and	  TreeBASE	  responses.	  For	  Dryad,	  29%	  of	  the	  respondents	  and	  about	  23%	  of	  TreeBASE	  respondents	  ranked	  Directed	  by	  Journal	  at	  7	  or	  8.	  Thus,	  a	  small	  but	  notable	  portion	  (almost	  25%)	  does	  not	  consider	  journal	  or	  publisher	  requirements	  important	  to	  their	  choice.	  Of	  these	  respondents,	  38%	  ranked	  Trust,	  26%	  ranked	  Specialization	  and	  23%	  ranked	  Ease	  as	  their	  most	  important	  factor.	  The	  proportion	  of	  Dryad	  users	  that	  ranked	  Directed	  by	  Journal	  as	  low	  or	  least	  important	  is	  higher	  than	  I	  expected	  and	  may	  be	  attributed	  to	  the	  fact	  that	  that	  some	  journals,	  such	  as	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Systematic	  Biology,	  specify	  the	  deposition	  of	  phylogenetic	  data	  into	  TreeBASE	  while	  other	  journals	  do	  not	  specify	  any	  repository.	  Further	  study	  could	  reveal	  that	  users’	  response	  to	  this	  question	  could	  be	  predicted	  by	  the	  journal	  they	  publish	  their	  article	  in.	  	   It	  is	  noteworthy	  that	  the	  word	  ‘fund’,	  including	  derivatives	  like	  ‘funder’	  and	  ‘funding’,	  was	  only	  mentioned	  4	  times	  in	  the	  free	  text	  answers	  of	  both	  repository	  user	  groups,	  while	  ‘journal’	  or	  ‘publish’	  (including	  derivatives)	  were	  mentioned	  69	  times.	  ‘Institution’	  and	  its	  derivatives	  were	  mentioned	  6	  times	  in	  free-­‐text	  responses	  of	  both	  user	  groups,	  but	  only	  in	  the	  context	  of	  institutional	  repositories,	  never	  as	  something	  that	  motivates	  data	  deposition.	  	  	   The	  factor	  of	  Trust	  was	  fairly	  highly	  valued	  by	  both	  repository	  user	  groups,	  with	  about	  54%	  of	  Dryad	  users	  and	  about	  60%	  of	  TreeBASE	  users	  ranking	  it	  among	  the	  top	  three	  factors.	  One	  TreeBASE	  user	  wrote:	  “Depositing	  data	  to	  ephemeral,	  or	  grant-­‐cycle-­‐based	  databases	  doesn't	  ensure	  long-­‐term	  data-­‐storage.	  If	  you	  want	  your	  manuscript's	  data	  to	  be	  relevant	  decades	  into	  the	  future,	  database	  persistence	  becomes	  the	  number	  one	  factor.”	  Another	  TreeBASE	  user	  wrote:	  “If	  it	  is	  not	  going	  to	  persist	  long-­‐term,	  why	  bother?”	  	  	   ‘Prestige	  of	  the	  repository’	  had	  a	  bimodal	  distribution	  in	  both	  user	  groups.	  Of	  TreeBASE’s	  users,	  45%	  ranked	  it	  in	  the	  top	  4	  factors	  and	  55%	  ranked	  it	  in	  the	  bottom	  4	  factors,	  while	  50%	  of	  Dryad’s	  users	  ranked	  it	  in	  the	  top	  4	  and	  50%	  ranked	  it	  in	  the	  bottom	  4.	  One	  TreeBASE	  user	  wrote:	  “I've	  been	  submitting	  data	  to	  TreeBASE	  and	  GenBank	  for	  over	  20	  years.	  Their	  longevity	  and	  prestige	  were	  important	  considerations”	  while	  another,	  wrote:	  “I	  chose	  the	  repository	  that	  I	  was	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most	  familiar	  with-­‐-­‐not	  necessarily	  because	  of	  its	  prestige	  (I	  didn't	  realize	  repositories	  had	  prestige	  value.)”	  	   The	  factor	  of	  Metadata	  was	  of	  medium	  to	  low	  importance	  for	  both	  repository	  user	  groups	  with	  70%	  of	  Dryad	  respondents	  and	  74%	  of	  TreeBASE	  respondents	  ranking	  it	  as	  the	  4th,	  5th	  or	  6th	  most	  important	  factor.	  	   Neither	  Dryad	  nor	  TreeBASE	  users	  indicated	  that	  policies	  that	  limit	  data	  reuse	  by	  others	  such	  as	  licenses	  or	  embargos	  were	  important	  in	  deciding	  where	  to	  archive	  their	  data.	  Over	  90%	  of	  Dryad	  users	  and	  87%	  of	  TreeBASE	  users	  ranked	  it	  in	  their	  bottom	  three	  factors.	  	  The	  Credit	  factor	  had	  a	  bimodal	  distribution	  for	  Dryad	  users	  with	  38%	  of	  them	  ranking	  it	  in	  both	  the	  top	  and	  bottom	  three.	  TreeBASE	  users,	  however,	  were	  more	  uniform	  in	  their	  answers	  with	  67%	  ranking	  it	  in	  their	  bottom	  three.	  	  	   The	  factors	  that	  differ	  in	  preference	  between	  the	  user	  groups	  are	  weakly	  consistent	  with	  the	  hypothesis	  that	  users	  differentiate	  between	  Dryad	  and	  TreeBASE	  on	  the	  basis	  of	  the	  ease	  of	  deposition	  and	  specialization,	  but	  the	  trends	  are	  subtle.	  	  When	  asked	  to	  rank	  Ease,	  64%	  of	  Dryad	  users	  and	  61%	  of	  TreeBASE	  users	  ranked	  it	  within	  their	  top	  three	  factors.	  When	  asked	  to	  rank	  Specialization,	  51%	  of	  Dryad	  users	  and	  about	  68%	  of	  TreeBASE	  users	  ranked	  it	  within	  their	  top	  three.	  	  	  	   These	  trends	  are	  reinforced	  by	  respondent’s	  comments.	  From	  TreeBASE	  users:	  	  
• “Special	  types	  of	  data	  needs	  [a]	  special	  type	  of	  repository”	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• “I	  collect	  so	  much	  data	  and	  I	  am	  so	  busy	  as	  a	  faculty	  member	  that	  it	  is	  important	  for	  me	  to	  be	  able	  to	  archive	  my	  data	  easily	  and	  quickly.”	  
• “Although	  ease	  of	  [the]	  data	  submission	  process	  is	  not	  the	  most	  important	  factor	  it	  can	  be	  a	  "killer"	  for	  desire	  to	  [deposit]	  data,	  resulting	  in	  only	  mandatory	  submissions	  being	  performed.”	  	  
• “the	  objective	  is	  typically	  to	  publish	  a	  paper,	  and	  to	  reach	  that	  objective	  as	  quickly	  as	  possible,	  I	  followed	  the	  publisher's	  re[q]uirement,	  and	  pick[ed]	  the	  simplest	  .	  .	  .	  repository	  among	  the	  ones	  proposed.”	  From	  Dryad	  users:	  
• “Usually	  the	  process	  to	  upload	  molecular	  and	  associated	  data	  is	  a	  real	  pain	  (for	  example	  treebase).	  Therefore,	  I	  believe	  the	  key	  for	  a	  succes[s]ful	  and	  widely	  used	  repository	  is	  to	  be	  user	  friendly	  and	  as	  little	  time	  consuming	  as	  possible,”	  (parenthesis	  theirs;	  brackets	  mine).	  	   Some	  user	  comments	  suggested	  that	  users	  may	  not	  fully	  separate	  the	  factors	  of	  Prestige,	  Specialization	  and	  Credit,	  and	  the	  unlisted	  factor	  of	  the	  desire	  for	  one’s	  data	  to	  be	  seen,	  cited	  and/or	  reused.	  	  One	  TreeBASE	  respondent	  wrote:	  “I	  put	  my	  phylogeny	  in	  TreeBase	  because	  it	  is	  widely	  known	  and	  thus	  I	  hope	  that	  my	  phylogeny	  will	  be	  found	  by	  &	  be	  useful	  for	  the	  greatest	  number	  of	  other	  researchers.”	  	  Another	  wrote:	  “We	  used	  GenBank,	  which	  is	  the	  standard	  repository	  for	  plant	  systematics,	  my	  field	  of	  research	  .	  .	  .	  GenBank	  is	  the	  first	  place	  that	  anyone	  in	  the	  field	  looks	  for	  sequence	  data,”	  and	  a	  third,	  wrote:	  “[A	  repository’s]	  prestige	  influences	  how	  many	  people	  use	  it.”	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   Three	  questions	  on	  the	  survey	  were	  aimed	  at	  measuring	  the	  frequency	  and	  motivations	  for	  depositing	  data	  in	  multiple	  repositories,	  and	  the	  effect	  of	  the	  availability	  of	  an	  IR	  on	  data	  archiving	  habits.	  When	  asked	  if	  respondents	  deposit	  their	  data	  into	  multiple	  repositories,	  47%	  of	  TreeBASE	  respondents	  who	  answered	  the	  question	  and	  56%	  of	  Dryad	  respondents	  who	  answered	  the	  question	  indicated	  that	  they	  did.	  	  One	  consideration	  for	  users	  was	  the	  type	  of	  data	  being	  deposited.	  For	  example,	  one	  TreeBASE	  respondent	  wrote:	  “I	  used	  TreeBase	  for	  the	  phylogenetic	  matrix	  as	  required	  and	  Dryad	  for	  all	  the	  additional	  supplementary	  data	  for	  the	  study.”	  Another	  condition	  for	  multiple	  voluntary	  depositions	  was	  the	  ease	  of	  submission;	  one	  TreeBASE	  respondent	  wrote	  that	  they	  deposit	  data	  in	  multiple	  repositories	  “provided	  that	  submission	  is	  easy!”	  	   When	  asked	  if	  their	  institution	  had	  its	  own	  repository	  that	  accepts	  research	  data,	  16%	  of	  all	  respondents	  responded	  ‘Yes’,	  62%	  ‘No’	  and	  21%	  “Don’t	  Know”.	  Those	  who	  responded	  “Yes”	  were	  prompted	  to	  answer	  why	  they	  did	  or	  did	  not	  use	  their	  IR.	  	  Of	  the	  30	  responses	  received,	  only	  4	  indicated	  that	  they	  used	  their	  IR,	  with	  2	  of	  the	  4	  stating	  that	  their	  deposits	  were	  specimens	  or	  samples	  collected	  during	  their	  research.	  Only	  one	  respondent	  endorsed	  his	  IR,	  writing:	  “Why	  not	  use	  it.	  It	  is	  there,	  easy	  to	  use	  and	  is	  an	  extra	  safeguard	  that	  data	  is	  stored	  for	  future	  use.”	  	  Reasons	  given	  for	  not	  using	  the	  IR	  included	  (1)	  it	  was	  inappropriate	  for	  their	  kind	  of	  data,	  (2)	  their	  IR	  did	  not	  accept	  data	  at	  all,	  (3)	  submitters	  were	  unfamiliar	  with	  how	  to	  use	  it,	  	  (4)	  that	  depositing	  data	  into	  an	  IR	  was	  not	  required	  for	  publication,	  and	  lack	  of	  visibility.	  	  As	  one	  TreeBASE	  respondent	  wrote:	  “I	  don't	  use	  my	  university's	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archive	  because	  it	  is	  not	  easily	  accessible,	  not	  widely	  known	  outside	  my	  institution,	  and	  not	  easily	  searchable.”
Discussion	  	   Overall,	  researchers	  submitting	  phylogenetic	  data	  to	  these	  two	  repositories	  rank	  the	  factors	  affecting	  their	  choice	  similarly.	  The	  set	  of	  factors	  most	  important	  to	  both	  repositories	  were	  the	  degree	  of	  specialization,	  the	  ease	  of	  deposit,	  trust	  in	  persistence,	  and	  whether	  directed	  there	  by	  a	  journal	  or	  other	  party.	  	  Factors	  ranked	  of	  lower	  importance	  to	  both	  groups	  were	  prestige,	  metadata	  quality,	  credit	  and	  limitations	  on	  reuse.	  The	  relatively	  low	  importance	  of	  policies	  regarding	  reuse	  comes	  as	  a	  surprise,	  because	  allowing	  for	  optional	  embargos	  had	  been	  seen	  as	  critical	  to	  the	  adoption	  of	  journal	  policies	  mandating	  archiving	  in	  the	  evolutionary	  biology	  community	  (Whitlock,	  2011).	  	  Further	  work	  will	  be	  needed	  to	  determine	  if	  this	  signals	  an	  evolving	  attitude	  among	  evolutionary	  biologists	  regarding	  data	  archiving.	  Despite	  its	  overall	  importance	  for	  both	  user	  groups,	  there	  was	  some	  bimodality	  in	  the	  responses	  for	  the	  factor	  Directed	  by	  Journal.	  	  About	  25%	  of	  users	  from	  both	  repository	  user	  groups	  ranked	  it	  as	  low	  or	  ‘least	  important’,	  suggesting	  that	  a	  fraction	  of	  researchers	  are	  either	  choosing	  to	  archive,	  or	  choosing	  where	  to	  archive,	  in	  the	  absence	  of	  a	  policy	  directive.	  	  For	  the	  majority,	  journals	  would	  appear	  to	  be	  in	  a	  particularly	  influential	  position	  for	  affecting	  which	  repositories	  researchers	  are	  aware	  of	  and	  use.	  Policies	  directing	  users	  to	  one	  repository	  versus	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another	  can	  trump	  the	  other	  factors	  that	  would	  otherwise	  contribute	  to	  the	  choice	  of	  individual	  researchers.	  	   The	  differences	  between	  the	  two	  user	  groups	  are	  statistically	  significant,	  and	  are	  consistent	  with	  the	  hypothesis	  that	  users	  are	  deciding	  between	  these	  two	  repositories	  based	  on	  the	  relative	  importance	  they	  place	  on	  disciplinary	  specialization	  (ranked	  first	  for	  TreeBASE)	  versus	  ease	  of	  submission	  (ranked	  first	  for	  Dryad).	  	   While	  the	  survey	  questions	  mostly	  focused	  on	  disciplinary	  repositories,	  it	  is	  possible	  to	  take	  some	  lessons	  for	  institutional	  repositories.	  	  For	  one,	  despite	  the	  relatively	  low	  ranking	  of	  ‘prestige’	  and	  ‘credit’,	  the	  free-­‐text	  reasons	  given	  for	  choice	  of	  repository	  do	  suggest	  that	  users	  do	  want	  their	  data	  to	  be	  visible	  and	  reused.	  	  Furthermore,	  some	  researchers	  expressed	  a	  willingness	  to	  deposit	  their	  data	  in	  multiple	  repositories	  provided	  the	  submission	  processes	  is	  sufficiently	  easy.	  	  The	  researchers	  surveyed	  here	  used	  IRs	  only	  rarely.	  IRs	  might	  be	  able	  to	  attract	  more	  submissions	  by	  focusing	  on	  the	  ease	  of	  the	  ingest	  process	  and	  increasing	  the	  visibility	  of	  the	  data	  they	  collect.	  	   There	  are	  a	  number	  of	  limitations	  to	  this	  study	  and	  areas	  for	  future	  work.	  	  For	  one,	  it	  would	  be	  valuable	  to	  have	  comparable	  results	  for	  other	  disciplines,	  since	  the	  factors	  influencing	  repository	  choice	  may	  vary	  between	  disciplines.	  	  Some	  factors	  were	  not	  included	  in	  this	  survey	  that	  may	  be	  of	  particular	  relevance	  in	  other	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comparisons,	  such	  as	  the	  requirement	  for	  data	  archiving	  or	  data	  access	  fees.	  It	  is	  also	  important	  to	  recognize	  that	  respondents	  weren’t	  asked	  to	  specifically	  compare	  Dryad	  and	  TreeBASE,	  or	  to	  report	  what	  repository	  they	  were	  aware	  of,	  which	  may	  lead	  to	  some	  mismatch	  between	  the	  stated	  preferences	  of	  the	  users	  and	  the	  observable	  differences	  between	  these	  two	  repositories.	  .	  A	  direct	  comparison	  of	  how	  different	  repositories	  are	  perceived,	  and	  a	  larger	  sample	  of	  repositories,	  would	  provide	  a	  fuller	  picture.	  Some	  of	  the	  terms	  I	  used	  in	  the	  survey	  may	  not	  have	  been	  understood	  the	  same	  way	  by	  all	  respondents,	  as	  suggested	  by	  some	  of	  the	  free-­‐text	  responses.	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Appendix	  A:	  Interview	  Questions	  to	  Authors	  
	   1) Please	  list	  the	  following	  factors	  in	  order	  of	  importance	  from	  1=most	  to	  8=least:	  __Specialization	  of	  the	  repository	  for	  your	  data	  __Prestige	  of	  the	  repository	  __Ease	  of	  the	  data	  submission	  process	  __Extent	  of	  metadata	  quality	  control	  (by	  the	  researcher	  or	  repository	  curators)	  __Trust	  in	  the	  persistence	  of	  the	  repository	  __Policies	  of	  the	  repository	  that	  promote	  scholarly	  credit	  (e.g.	  assigning	  DOIs	  for	  data	  citation).	  	  __Policies	  of	  the	  repository	  that	  limit	  reuse	  by	  others	  (licenses,	  embargoes)	  __Directed	  to	  choose	  the	  repository	  by	  your	  research	  funder,	  journal	  or	  institution	  	   2) Please	  list	  any	  other	  factors	  that	  influenced	  your	  repository	  choice.	  [Free	  text	  response]	  	   3) Please	  elaborate	  on	  why	  you	  chose	  (answer	  from	  question	  1)	  as	  the	  most	  important	  factor	  in	  choosing	  a	  repository.	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[Free	  text	  response]	  	  4) Do	  you	  deposit	  your	  data	  in	  other	  repositories	  than	  the	  one	  identified	  above?	  	  If	  so,	  which	  ones?	  	  Under	  what	  circumstances	  do	  you	  choose	  the	  different	  options?	   [Free	  text	  response]	  	  5) Does	  your	  institution	  have	  its	  own	  repository	  that	  accepts	  research	  data?	  	  [Select	  YES,	  NO	  or	  DON'T	  KNOW]	  	  6) If	  so,	  why	  do	  you	  choose	  to	  use	  or	  not	  use	  it?	  	  [Free	  text	  response]	  
